Evidence for a lack of functional receptors for nerve growth factor (NGF) in chick bone cells in vitro.
Nerve growth factor (NGF) is essential for the development and differentiation of sympathetic and sensory neurons. Recently, NGF receptors were demonstrated in non-neural cells, and several mesenchymal cell types including lymphocytes and skeletal myotubes were shown to be stimulated to proliferate by NGF. Our purpose was to examine for the presence of functional NGF receptors in osteoblasts. Bone cells from chick calvaria were used as a model; PC-12 cells derived from rat adrenal pheochromocytoma were used as positive controls. NGF was examined for functions in chick bone cells by studying effects on (1) [3H]-thymidine incorporation; (2) alkaline phosphatase (ALP) activity; and (3) protein tyrosine phosphorylation. Effects of NGF on thymidine incorporation and protein tyrosine phosphorylation by PC-12 cells were also measured. A radioreceptor assay was used to test for the presence of receptors. In chick calvarial cells, NGF had no effect on thymidine incorporation, ALP activity or protein tyrosine phosphorylation. Radioreceptor assay with bone cells showed no evidence of NGF receptors. In contrast, in PC-12 cells, NGF (1) decreased thymidine incorporation; (2) increased protein tyrosine phosphorylation; and (3) showed receptor activity by radioreceptor assay. In conclusion, unlike several other mesenchymal cell types, chick bone cells show no evidence of NGF receptors or functional responses to NGF in vitro.